ABSTRACT The Oriental Melolontha guttigera species group is revised with synopsis, a key to species, description of a new species, redescriptions of known species, remarks, illustrations, and distribution map. The guttigera species group is the only representative of the genus with its distribution extending southward from the eastern Himalayas to Indochina and crossing the equator to Java. The genus Melolontha F., 1775 is a phytophagous scarab group constituting the type genus of the subfamily Melolonthinae. These scarabs occur throughout the Palaearctic and Oriental regions between 68Њ N and 8Њ S. Economically, there are four to Þve species occurring in the plains or open lowland plantations across Eurasia. That are often recorded as crop pests as foliage-feeding adults and root-damaging larvae (Novák 1976 , Liu et al. 1997 .
Melolontha (Bezdek 2006 ) based on a set of character states of male genitalia. The value of male genitalia has been recognized in the taxonomy of Melolontha species (Coca-Abia 2004 , 2007 , and the status of the other three genera are reconÞrmed. Several species currently included in Melolontha are here moved to other genus (see checklist herein).
The oldest known scarab fossil belonging to the melolonthine lineages can be dated to the Lower Cretaceous (Krell 2006) . Meanwhile, fossil and/or subfossil remains of two Melolontha species have been described. Melolontha greithiana Heer was found in Oligocene deposits in Greith, Switzerland. Melolontha solitaria Novák was described with only an elytron from Miocene deposits in the Czech Republic to be a doubtful species (Krell 2000) . China was considered as one of the richest scarab fossil fauna in the world (Krell 2006) . Interestingly, there is no fossil formally recorded as member of Melolontha so far from China as well as its neighboring areas where are the most diverse regions of extant Melolontha species and their close relatives.
The Palaearctic and Oriental Melolontha generic groups are in need of comprehensive study to ascertain their phylogenetic relationship. Herein, we provide an annotated checklist of Melolontha species in the Oriental and east Palaearctic regions and assign them to 10 species groups based mainly on male genitalia. We propose several nomenclatural changes resulting from comparison of type specimens of several species. In addition, we revise the guttigera species group, which is morphologically peculiar with its dorsal setiferous patches and different ecology compared with other species groups of Melolontha.
Materials and Methods
Specimens examined in this study were on loan from the following institutions (names of curators in parentheses) or from private collections: BMNH, The Natural History Museum, London, England (Maxwell Barclay and Malcolm Kerley); CCLI, Collections of Chun-lin Li, Taipei, Taiwan; ISNB, Institut Royal des Sciences Naturelles de Belgique, Bruxelles, Belgium (Patrick Grootaert, Martina Peeters); MNHN, Muséum National dÕHistoire Naturelle, Paris, France (Jean Menier, Thierry Deuve); NSMT, National Science Museum, Tokyo, Japan (Shû hei Nomura); and ZMHB, Museum fü r Naturkunde der Humboldt Universitat, Berlin, Germany (Manfred Uhlig, Johannes Frisch).
Morphological terms, particularly those of male genitalia, and measurements used in the description follows Yang (1999, 2003) . Specimens were studied and drawn using an MZ12.5 stereomicroscope (Leica, Wetzlar, Germany) equipped with a drawing tube. A measurement was made for the largest and smallest individuals of each species. The body length was measured from the apex of the clypeus to the apex of the elytra, and the body width was measured at the base of the pronotum. Each male specimen was dissected and the male genitalia were removed, if possible. Specimens were cleaned and softened in a dish of hot water, the abdomen was separated from the body, and the aedeagus was extracted from the abdomen. The abdomen was then glued to the body to keep the specimens intact. The aedeagus was further cleaned and disarticulated in a hot water solution of 10% KOH and then removed to glycerin for dissection. All parts of the aedeagus were washed in 95% ethanol after examination and glued to a point of paper or stored in a glass vial with glycerin that was attached to the specimen.
Labels that were attached with each specimen were examined and abbreviated as a handwritten (W) or printed (P). Separate labels are indicated by double slashes. The geographical distribution and the ßight season of each species were determined from data on the label. (Fig. 6 ), weakly curved; irregular serration of pronotum developed along lateral margin (Fig. 7) ; pygidium with apical portion gradually enlarged (Fig. 9) 9. Central disc of pronotum evenly, densely punctate; midline of pygidium ridged completely (Fig. 21) or incompletely (Fig. 22) ; apical and dorsal process and lateral convexity of paramere well developed (Fig. 17) Blanchard, 1851: 158 . New synonym.
M. nitidicollis
Type specimens at MNHN examined.
Remarks. Blanchard (1851) Remarks. With their speciÞc male genitalia character states, this and the next species are clear to be a member of Tocama (sensu Keith 2006) . During the course of this study, we have examined the types of Hoplosternus laevipennis at the MNHN as well a large number of specimens from southern China, Vietnam, and Laos. (Yu, Kobayashi & Chu, 1998) : 27.
Tocama formosana
Taiwan. New combination from Melolontha. 5. Exolontha laticauda (Bates, 1891) : 77. Sichuan, China. New combination from Melolontha.
Remarks. According to the original description, Bates (1891) explicitly stated that this species is morphologically allied to M. serrulata and M. umbraculata, both of which are currently attributed to the genus Exolontha Reitter. Accordingly we propose to transfer M. laticauda from Melolontha to Exolontha without examining the type material. Brenske, 1899. Remarks. This name appeared in a melolonthine list of Indian museum collections (Barlow 1899), which was based on a specimen deposited in the Shillong museum with a determination label by E. Brenske as a new species. This name was never published and is a nomen nudum noted by Sabatinelli (1992) . Kobayashi, 1985: 20. Taiwan. Remarks. This and following two unusual species with their peculiar external and genital character states reßect a need to reconsider their systematic position within the tribe Melolonthini. We shall conduct an analysis in the future. Kobayashi and Chou, 2009: 49. Taiwan. New synonym.
Hoplosternus shillongensis

Melolontha minima
Melolontha hualiensis
Figs. 21-22. Pygidium of M. indica (21) and M. nepalensis (18).
Remarks. With the examination of a number of specimens, we conclude that the character states (including the variation of body color, clypeus, protibia, pygidium, and shape of male genitalia) of M. hualiensis fall within the parameters of M. minima. Moreover, there is no geographical barrier existed where the population is distributed on the plains of eastern Taiwan and up to Ϸ1,500-m elevation. We therefore synonymized the name M. hualiensis under M. minima. Brenske, 1894: 82. Southern Vietnam. 9. Melolontha siamensis Nonfried, 1891: 230. Thailand.
Melolontha cochinchinae
Synopsis of guttigera Species Group
With some 60 described species/subspecies within the genus Melolontha (Keith and Li 2005) , there are two species, Melolontha weyersi (Brenske) and Melolontha javanica Denis & Li, which belong to the guttigera species group that are the only representatives in the genus with their distribution south of the equator into Sumatra and Java. This unusual distribution pattern implies a characteristic divergence within the Melolontha lineage. The guttigera species group is distinctive in having diverse morphological traits. An attempt was made by Bunalski (2002) to separate the group from Melolontha by establishing the genus Zhangia, which was based on Z. margaritae to accommodate another known species, Hoplosternus maculates Chang, 1983 . However, Zṍdek (2003 proposed Zhangia as a junior synonym of Melolontha and transferred the Zhangia species into the subgenus Tocama. This arrangement caused Tocama to be a polyphyletic group, because Zhangia species are differentiated both morphologically and ecologically from Tocama (sensu Keith 2006) .
The taxonomic history of the guttigera species group has been scattered across the literature (cf. Brenske 1900 , Chang 1983 , Keith and Li 2005 since the Þrst species of the group, M. guttigera, was described by Sharp (1876) from northern India. Brenske (1900) transferred M. guttigera to the genus Hoplosternus (sic!) based upon the structure of the mesometasternal process and combined it with a second, H. weyersi, from Sumatra. Chang (1983) named the third species, H. maculatus, based only on a female collected in Yunnan, southwestern China. The latest species, M. javanica, described by Keith and Li (2005) is morphologically close to H. weyersi corresponding to a tightly tie in geological history, fauna and ßora between Sumatra and Java.
Unlike other relatives within the genus that usually have adult activity during the wet season, species of the guttigera group appeared during the dry season, roughly from September to December. There are few congeneric species in Asia whose adults also appear during the arid and cool season, e.g., Melolontha masafumii Nomura and the monotypic genus Tricholontha with its species, Tricholontha papagena Nomura, both distributed in the Ryukyu archipelago, Japan. However, the Japanese cases are not identical with those of the guttigera group, because the adults of the former species can be observed in the wet and hot season as well.
This article is the Þrst attempt to provide a comprehensive review of the species contained in the guttigera species group, including a description of a new species from Myanmar and a key to the known species.
Systematics of the M. guttigera Species Group
This group is distinguished from all other groups within the genus Melolontha by the following combination of characters: body size medium to large (21.2Ð 24.9 mm), elytral color light olive green, elytral disc usually glabrous with one posthumeral and two to three basal patches that comprised of overlapping, white, scale-like setae, apices of elytral interval 1 with costae 2Ð 4 depressed along plane of disc, declivity at elytral apex densely setiferous, and parameres of male genitalia weakly to strongly asymmetric, each with a vertically curved, elongated tip when viewed laterally.
Distribution. Eastern Himalaya (Nepal, Sikkim); Indochina; southwestern China (southern Yunnan); northern Sumatra; eastern Java (Fig. 61 ). 
Key to Species of M. guttigera Species Group
(H)(BMNH).
Diagnosis. M. setifera can be easily distinguished from all other species in the guttigera group by the following combination of characters: side of eyes heavily setose, setae same as those on clypeus; center of frons feebly convex; labrum transversally developed; setae at sides of pronotal midline brownish, normal in shape; costal intervals of elytra evenly distributed with moderately dense, scale-like setae; apex of mesometasternal process reaching posterior margin of procoxae; Abdomen lacking lateral maculation; protibia bidentate; male genitalia as in Figs. 41 and 46, 51, 56 .
Holotype Male (Fig. 23) . Length 21.5 mm, width 9.5 mm. Head, pronotum, scutellum, venter and legs reddish brown, elytra light olive green. Head: Clypeus rectangular, slightly widened basally, apex perpendicularly reßexed, middle feebly convex with lateral angles planar, surface densely and evenly punctate, punctures large, each bearing a short, robust, semierect seta, setae light brown; clypeofrontal suture complete; center of frons feebly convex, surface sparsely setose, side of eyes heavily setose, setae same as those on clypeus; sides slightly narrowed making eyes larger. Antenna 10-segmented with seven-segmented club; lamellae curved slightly outwardly, Ϸ2.27 times as long as stem, Þrst basal segment somewhat slender, apical segment elongate, apparently longer than second segement. Labrum symmetrically bilobed, each lobe transversally developed. Mentum slightly concave centrally, surface almost glabrous with only a few scattered setae. Maxillary palpus with apical palpomere slightly shorter than combination of palpomeres 2Ð3. Ocular canthus heavily covered with brownish setae. Pronotum: Form transverse, widest at middle, basomedially protuberant posteriorly. Surface densely to conßuently punctate in broad band along lateral margin, each puncture with a tiny, brownish seta, setae becoming longer and more robust toward center; center of pronotal disc sparsely punctate, punctures moderately large; sides of midline setose with spot consisting of concentrated brownish setae each apical side of midline; setae denser along basomedial margin; serration of lateral margin poorly developed anteriorly, basal half of margin with completed bead. Scutellum oval, surface sparsely punctate, each with a seta same as those on pronotal central disc. Elytron: Broadest at base. Costae 1Ð3 (costa 1 as sutural costa) glabrous and well developed, costae 2 and 3 broadly fused on apical umbone, costa 4 feebly developed and hardly observable; outer margin of costa 1 with aligned row of whitish, scale-like setae. Intervals rugose, intermixed with two kinds of whitish setae, one lanceolate and scale-like and the other slender and smaller; both moderately dense in distribution. Posthumeral and three basal patches composed of overlapping, white, scale-like setae, posthumeral patch slender in shape, apical area of elytron steeply depressed below plane of disc where densely covered with whitish brown, tiny setae. Humeral umbone moderately swollen. Pygidium (Fig.  31) : Width 1.75 times length, anterior half with long, hair-like setae in male, remainder intermixed with yellowish white, scale-like setae. Disc either side of middle slightly depressed, surface densely covered with whitish brown, short setae, setae evenly distributed; apex broadly rounded. Venter: Thorax setose except mesometasternal process glabrous; mesometasternal process well developed (Fig. 36) , apex reaching posterior margin of procoxae, slender in lateral view. Abdominal sternites moderately setose, setae tiny, whitish brown, becoming lanceolate in shape and thinning medially, transversely intermixed with very scattered, long, hair-like setae; abdominal lateral maculation absent; sternites 2Ð5 weakly fused medially, suture well deÞned. Legs: Protibia bidentate laterally, apical tooth acute; tarsal claws symmetrically unidentate, abruptly curved apically with a small, vertical tooth at base. Femora of front and middle legs transversely ßattened, surface densely clothed with long, hair-like, brown setae, posterior femur stouter, with shorter setae; dorsal surface of all tibiae and tarsi moderately clothed with pale white, scale-like, short setae; meso-and metatibiae with two elongate apical spurs, mesotibial spurs slightly shorter than length of mesotarsomere 1, outer spur of metatibia distinctly longer than metatarsomere 1, inner spur sub- equal in length to metatarsomere 1. Genitalia (Figs. 41 and 46, 51, 56) : Parameres strongly asymmetrical, right paramere with apical process distinctly developed upwardly and downwardly when viewed laterally; lower surface of both apical processes with scattered, tiny setae in caudal view; basal piece subequal in length to paramere.
Female. Unknown. Etymology. The speciÞc epithet "setifera" is a Latin noun (seta ϩ ferre) referring to the distinctive character of the new species by bearing setae distributed within the elytral intervals that are uniquely featured among species of the guttigera group. The name is feminine in gender.
Distribution. Myanmar (previously Burma) (Fig. 61) .
Remarks. The label on the holotype, which came from the collection of the late British coleopterist, H. E. Andrewes, bears only the word "Burma" making it impossible to know any detail regarding the collecting locality. However, Andrewes (1929) mentioned that he had received many of Henry Walter BatesÕs types from the Burmese collection formed by the Italian naturalist, Lenonardo Fea, who was wellknown for his long-term stay in Burma and who had accumulated a large number of specimens during the 1880s. Therefore, if the holotype of M. setifera is one of FeaÕs collection, then it is possible to determine a few of possible localities by tracing back FeaÕs exploring history in Myanmar. Sharp, 1875 (Figs. 24 and 25, 32, 37, 42, 47, 52, 57, 61) Melolontha guttigera Sharp, 1875: 87 ( combination of characters: surface of clypeus with short, slender setae; side of eyes heavily setose, anterior half with setae long in male, remainder intermixed with yellowish white, scale-like setae at base; center of frons feebly convex; labial lobe weakly developed, symmetrical or asymmetrical; disc of pronotum with densely setiferous punctures, sides of pronotal midline with poorly deÞned maculation composed of yellowish white setae; costal intervals of elytra with tiny, scattered setae; mesometasternal process weakly developed, produced weakly beyond mesocoxae to posterior margin of procoxae; abdominal sternites without lateral maculation, surface with setae whitish brown in color, slender, scale-like, and becoming slender medially; protibia tridentate; male genitalia shown as Figs. 42 and 47, 52, 57.
Melolontha guttigera
Description. Male (Fig. 24) . Length 24.7Ð24.9 mm, width 11.6 Ð12.2 mm. Head, pronotum, scutellum, venter, and legs reddish brown with feeble copper green, metallic luster on pronotum and scutellum, elytra light olive green. Head: Clypeus rectangular with apical angles rounded, apex perpendicularly reßexed, weakly bisinuate in frontal view with middle part planar, clypeal surface densely punctate, punctures large, each bearing a short, slender seta, setae whitish brown; clypeofrontal suture complete; center of frons feebly convex, sparsely setose, setae moderately longer and more robust than those on clypeus, side of eyes densely setose, anterior half with setae long, hair-like in male, remainder intermixed with yellowish white, scale-like setae at base; sides slightly narrowed making eyes larger. Antenna 10-segmented with seven-segmented club; lamellae slightly curved outwardly, Ϸ2.70 Ð2.86 times as long as stem, Þrst basal segment distinctly swollen apically, apical segment moderately elongate, Ϸ2 times as long as second segment. Labrum symmetrically to weakly asymmetrically bilobed, each lobe weakly developed. Mentum slightly concave centrally, surface almost glabrous with only a few scattered setae. Maxillary palpus with apical palpomere subequal in length to combination of palpomeres 2Ð3, apical segment spindle-like. Ocular canthus covered with dense, yellowish white, robust setae. Pronotum: Form transverse, widest at middle, basomedially protuberant posteriorly. Surface densely to conßuently punctate in narrow band along lateral margin, each puncture with a tiny, brownish seta, disc along midline of pronotum with deep, setiferous punctures unevenly distributed, basal part denser than anterior part, each puncture with a short, slender seta; sides of pronotal midline with poorly deÞned maculation composed of yellowish brown setae, setae denser than those along midline; serration of lateral margin moderately developed entirely. Scutellum oval, surface overall deeply punctate with a short seta in each puncture. Elytron: Broadest at base. Costae 1Ð3 (costa 1 as sutural costa) glabrous and well developed, costae 2 and 3 broadly fused on apical umbone, costa 4 weakly developed; outer margin of costa 1 with aligned row of whitish setae. Intervals almost glabrous with sparse, whitish, small setae. Posthumeral and three basal patches consisting of whitish, lanceolate, scale-like setae; posthumeral patch small, oval in shape; basal patches less developed with inner two patches fused basally, apical area of elytron steeply depressed below plane of disc and densely covered with whitish brown setae, size of setae becoming gradually smaller apically. Epipleuron entirely setose, whitish brown setae becoming gradually denser apically, posterior one third in a band. Humeral umbone moderately swollen. Pygidium (Fig. 32) : Width 1.35Ð 1.41 times length. Disc either side of middle slightly depressed, surface densely covered with whitish brown, short setae, setae evenly distributed or moderately scattered along midline; apex broadly rounded. Venter: Thorax setose except mesometasternal process glabrous; mesometasternal process weakly developed, produced weakly beyond mesocoxae to posterior margin of procoxae, with smooth surface front of mesometasternal suture (Fig. 37) , slender in lateral view. Abdominal sternites 1Ð5 without lateral maculation; abdominal surface moderately setose, setae tiny, whitish brown, becoming robust and thinning medially, transversely intermixed with scattered, hair-like setae; sternites 2Ð5 weakly fused medially, suture well deÞned. Legs: Protibia tridentate laterally, basal tooth well developed; tarsal claws symmetrically unidentate, abruptly curved apically with a small, vertical tooth at base. Femora of front and middle legs transversely ßattened, surface densely clothed with long, hair-like, whitish brown setae; posterior femur stouter, with shorter, robust setae moderate in density; dorsal surface of all tibiae and tarsi moderately clothed with pale, white, short setae; meso-and metatibiae with two elongate, apical spurs, mesotibial spur distinctly shorter than length of mesotarsomere 1, outer spur of metatibia distinctly longer than metatarsomere 1, inner spur subequal in length to metatarsomere 1. Genitalia (Figs. 42 and 47 , 52, 57): Parameres moderately symmetrical, ventroapical process of paramere distinctly elongate and gradually acuminate apically with a small, crest-like protuberance on top of right paramere when viewed laterally; lower surface of both apical processes glabrous in caudal view; basal piece subequal in length to paramere.
Female (Fig. 25) . Similar to male, differing in the following characters: overall body shape more robust, body length 25.3Ð28.3 mm, body width 13.7Ð14.7 mm; apex of clypeus moderately reßexed; setae on sides of eye and those forming pronotal maculation scale-like; antennal club shorter than combined length of basal segments 1Ð 4; mesometasternal process distinctly longer and more robust, reaching anterior margin of procoxae; metafemur stouter.
Type Material Examined. Lectotype Distribution. Eastern Nepal; Sikkim (Fig. 61) . Remarks. Arrow (1913) discussed M. guttigera and questioned whether the sexually dimorphic character of the mesometasternal process could place two sexes of the same species in two different genera. ArrowÕs conclusion was unclear and seemed to imply that one sex possessed the mesometasternal process, whereas the other lacked the process. Nevertheless, the mesometasternal process is present in both sexes of M. guttigera. The difference in size of the mesometasternal process between males and females is actually common and representative of sexual dimorphism among Oriental Melolontha species.
Melolontha maculata (Chang, 1983) (Figs. 26 and 27, 33, 38, 43, 48, 53, 58, 61) Hoplosternus maculatus Chang, 1983: 395 (holotype in Tianjin Museum, China, not examined) ; Itoh 1995: 201 (new record) . Zhangia margaritae Bunalski, 2002 : 409 (synonymized by Zṍdek 2003 .
Diagnosis. M. maculata is distinguished from other species in the guttigera group by the following combination of characters: side of eyes heavily setose, anterior one third with long, hair-like setae in male, remaining setae yellowish white and scale-like in shape; center of frons feebly convex; labial lobe moderately developed; sides of pronotal midline with separate maculations of yellowish white to whitish scalelike setae, apex and base of pronotal midline deeply punctate in a small area; costal intervals of elytra almost glabrous; apex of mesometasternal process reaching posterior margin of procoxae; abdominal sternites without lateral maculation, surface with setae overall whitish brown in color, lanceolate in shape and becoming slender medially; protibia bidentate; male genitalia as Figs. 43 and 48, 53, 58. Description. Male (Fig. 26) . Length 21.2Ð22.3 mm, width 10.0 Ð10.3 mm. Head, venter and legs reddish brown, pronotum, scutellum and elytra light olive green. Head: Clypeus rectangular, base as wide as apex, apex perpendicularly reßexed, weakly to strongly trisinuate in frontal view, middle moderately to sharply convex, with lateral angles almost planar, clypeal surface densely punctate, punctures large, each bearing a long, slender seta, setae brown to whitish brown; clypeofrontal suture complete; center of frons feebly convex, sparsely setose, setae slightly longer than those on clypeus, side of eyes densely setose, anterior one third with long, slender setae, posterior setae yellowish white and scale-like; sides slightly narrowed making eyes seem larger. Antenna 10-segmented with seven-segmented club; lamellae slightly curved outwardly, Ϸ2.94 Ð3.20 times as long as stem, Þrst basal segment distinctly swollen apically, apical segment not elongate, subequal in length to second. Labrum symmetrically to weakly asymmetrically bilobed, each lobe moderately to weakly developed. Mentum slightly concave centrally, surface almost glabrous, with only a few scattered setae. Max-illary palpus with apical palpomere slightly longer than combination of palpomeres 2Ð3, apical segment spindle-like. Ocular canthus heavily covered with lanceolate, yellowish brown scale-like setae. Pronotum: Form transverse, widest at middle, basomedially protuberant posteriorly. Surface densely to conßuently punctate in narrow band along lateral margin, each puncture with a tiny brownish seta; maculation on sides of midline well-deÞned and separately developed, patch of overlapping yellowish white, scale-like setae behind eye with a small, oval, white patch near bottom of inner side, basal triangle-like maculation of each side with yellowish brown setae at apical side of maculation; center of pronotal disc almost glabrous, base and apex at middle shallowly punctuate, setiferous punctures moderately distributed; serration of lateral m€argin moderately developed anteriorly, basal half of margin with complete and broad bead. Scutellum oval, surface shallowly punctate to impunctate, with tiny setae basally. Elytron: Broadest at base. Costae 1Ð3 (costa 1 is sutural costa) glabrous and well developed, costae 2 and 3 broadly fused on apical umbone, costa 4 feebly developed and barely observable; row of whitish, scale-like setae on outer margin of costa 1 usually worn off among old specimens. Intervals almost glabrous, with sparse whitish, lanceolate scale-like setae scattered individually around posterior half. Posthumeral and three basal patches consisting of whitish setae similar to those on pronotum, posthumeral patch smaller, reniform, inner two basal patches fused basally, apical area of elytron steeply depressed below plane of disc and covered with dense, brownish setae, size of setae becoming gradually smaller apically. Epipleuron setose in band along posterior one third, setae brown with a few whitish setae at inner margin. Humeral umbone moderately swollen. Pygidium (Fig. 33) : Width 1.37Ð1.49 times length. Disc either side of middle slightly depressed, surface densely covered with whitish brown to yellowish brown, short setae, setae evenly distributed along midline; apex broadly rounded. Venter: Thorax setose except mesometasternal process glabrous; mesometasternal process well developed, with smooth surface in front of mesometasternal suture (Fig. 38) , apex almost reaching posterior margin of procoxae, slender in lateral view. Abdominal sternites 1Ð5 without lateral maculation; abdominal surface moderately setose, setae tiny, lanceolate, whitish brown, becoming yellowish brown, slender medially, transversely distributed with scattered, slender setae in line; sternites 2Ð5 weakly fused medially, suture well deÞned. Legs: Protibia bidentate laterally, apical tooth acute; tarsal claws symmetrically unidentate, abruptly curved apically, with a small, vertical tooth at base. Femora of front and middle legs transversely ßattened, surface densely clothed with long, slender, brown setae; posterior femur stouter, with shorter, stout setae moderate in density; dorsal surface of all tibiae and tarsi moderately clothed with pale, white, scale-like, short setae; meso-and metatibiae with two elongate, apical spurs, mesotibial spur distinctly shorter than length of mesotarsomere 1, outer spur of metatibia distinctly longer than metatarsomere 1, inner spur subequal in length to metatarsomere 1. Genitalia (Figs. 43 and 48 , 53, 58): Parameres moderately asymmetrical, ventroapical process of right paramere thin apically with top upwardly protuberant in lateral view; lower surface of both apical processes with scattered, tiny setae in caudal view; basal piece subequal in length to paramere.
Female (Fig. 27) . Similar to male, differing in the following characters: overall body shape more robust, length 22.5Ð24.2 mm, width 11.3Ð12.7 mm; apex of clypeus moderately reßexed; sides of eye completely encompassed by scale-like setae; antennal club shorter than combined length of basal segments 1Ð 4; mesometasternal process longer and more robust, reaching posterior margin of procoxae; protibia tridentate laterally; metafemur stouter.
Specimens Examined. S. W. CHINA: Yunnan Prov, Xishuangbanna, October 1996, P. Distribution. Indochina (Thailand, Vietnam, Laos, eastern and southern Myanmar); southwestern China (Yunnan) (Fig. 61) .
Remarks. The third species of the guttigera group was originally named as Hoplosternus maculatus by Chang (1983) and was based on a single female from southern Yunnan, China. Itoh (1995) reported many specimens of H. maculatus from northern Thailand as well as other records that we document in this study, thus suggesting that this species is common and widely spread throughout Indochina. However, there are few historic specimens found in older European collections.
Melolontha weyersi (Brenske, 1900) (Figs. 28 and 29, 34, 39, 44, 49, 54, 59, 61) Hoplosternus weyersi Brenske, 1900: 152 (lectotype in ISNB); Dalla Torre, 1912: 287 (catalog) . Melolontha weyersi Denis and Li, 2005: 4 (generic combination; illustrations) .
Diagnosis. M. weyersi can be distinguished from other species by the following combination of characters: side of eyes heavily setose, setae whitish, scalelike; center of frons moderately convex; labial lobe moderately developed; sides of pronotal midline with longitudinal maculation composed of whitish, scalelike setae, basal half of pronotal midline densely punctate in a small, well-deÞned area; costal intervals of elytra almost glabrous; apex of mesometasternal process reaching posterior margin of procoxae; abdominal sternites 1Ð5 with lateral maculation, surface with setae becoming yellowish brown in color, lanceolate and becoming slender medially; protibia bidentate; male genitalia as in Figs. 44 and 49, 54, 59 .
Description. Male (Fig. 28) . Length 22.3 mm, width 10.0 mm. Head, venter and legs reddish brown, pronotum, scutellum and elytra light olive green. Head: Clypeus rectangular, base as wide as apex, apex perpendicularly reßexed, moderately trisinuate in frontal view, middle broadly convex with lateral angles equally protuberant, clypeal surface densely and evenly punctate, punctures large, each bearing a short, robust, semierect seta, setae light brown; clypeofrontal suture complete; center of frons moderately convex, sparsely setose, setae longer than those on clypeus, side of eyes densely setose, setae whitish, overlapping, lanceolate; sides slightly narrowed making eyes seem larger. Antenna 10-segmented with seven-segmented club; lamellae slightly curved outwardly, Ϸ2.86 times as long as stem, Þrst basal segment moderately swollen apically, apical segment not elongate, subequal in length to second segment. Labrum symmetrically bilobed, each lobe round moderately developed. Mentum slightly concave centrally, surface almost glabrous with only a few scattered setae. Maxillary palpus with apical palpomere longer than combination of palpomeres 2Ð3, apical segment spindle-like. Ocular canthus covered with dense, whitish, lanceolate setae. Pronotum: Form transverse, widest at middle, basomedially protuberant posteriorly. Surface densely to conßuently punctate in narrow band along lateral margin, each puncture with a tiny, brownish seta; broad, white maculation consisting of whitish, lanceolate setae on sides of midline longitudinal and gradually decreased basomedially; center of pronotal disc almost glabrous, basomedially punctate with dense, setiferous punctures distributed in a small area; serration of lateral margin moderately developed anteriorly, basal half of margin with complete and broad bead. Scutellum oval, surface with punctures welldeÞned, dense, each with a whitish, scale-like setae. Elytron: Broadest at base. Costae 1Ð3 (costa 1 is sutural costa) glabrous and well developed, costae 2 and 3 broadly fused on apicalumbone, costa 4 feebly developed and hardly observable; outer margin of costa 1 with row of whitish, scale-like setae. Intervals glabrous, with sparse, whitish, lanceolate setae scattered individually in posterior half. Posthumeral and three basal patches composed of overlapping, whitish lanceolate setae, posthumeral patch oval in shape, apical area of elytron steeply depressed below plane of disc with dense, brownish setae, setae gradually becoming smaller apically. Epipleuron setose in band along posterior half, whitish setae gradually becoming brown apically. Humeral umbone moderately swollen. Pygidium ( Fig. 34) : Width 1.45Ð1.56 times length. Disc either side of middle slightly depressed, surface densely covered with whitish brown, short setae, setae evenly distributed or scattered along midline; apex broadly rounded. Venter: Thorax setose except for mesometasternal process; mesometasternal process well developed, with smooth surface in front of mesometasternal suture (Fig. 39) , apex reaching posterior margin of procoxae, robust in lateral view. Abdominal sternites 1Ð5 each with a lateral maculation consisting of yellowish brown, scale-like setae, maculation on sternite 6 nearly obsolete; abdominal surface moderately setose, setae tiny, whitish brown, becoming yellowish brown, lanceolate and becoming slender medially, transversely distributed with scattered, longer setae in line; sternites 2Ð5 weakly fused medially, suture well deÞned. Legs: Protibia bidentate laterally, apical tooth acute; tarsal claws symmetrically unidentate, abruptly curved apically with a small vertical tooth at base. Femora of front and middle legs transversely ßattened, surface densely clothed with long, slender, brown setae; posterior femur stouter, with shorter, robust, moderate dense setae; dorsal surface of all tibiae and tarsi moderately clothed with pale, white, scale-like, short setae; meso-and metatibiae with two elongate, apical spurs, mesotibial spur slightly shorter than length of mesotarsomere 1, outer spur of metatibia distinctly longer than metatarsomere 1, inner spur subequal in length to metatarsomere 1. Genitalia (Figs. 44 and 49, 54, 59 ): Parameres moderately asymmetrical, ventroapical process of right paramere acuminate apically with top feebly protuberant when viewed laterally; lower surface of both apical processes with scattered, tiny setae in caudal view; basal piece subequal in length to paramere.
Female (Fig. 29) . Similar to male, differing in the following characters: overall body shape more robust, length 25.0 mm, width 12.3 mm; apex of clypeus weakly reßexed; antennal club shorter than combined length of segments 1Ð 4; mesometasternal process longer and more robust, reaching anterior margin of procoxae; metafemur stouter.
Type Material Examined. Lectotype ( (here designated) labeled as follows: Hoplosternus weyersi type. Brenske unicum. (H)// Coll. F. de Moffarts (P)// Holotype (P)(ISNB).
Other Specimens Examined. 1&, Sumatra, Medan (H)// Doherty (H)// 67164 (P)// Fry Coll., 1905Ð 100. (P)// Determined from description. G.J.A. (P) Hoplosternus weyersi Brenske (H)(BMNH).
Distribution. Northern Sumatra (Fig. 61) . Remarks. In the original description of M. weyersi by Brenske (1900) , the male body color should be similar to that of other species within the guttigera group. It seems likely that the holotype apparently underwent some treatment that resulted in the change of body color as shown in Fig. 28 . Therefore, we modiÞed the description for body color following the observation of the female specimen we examined. Brenske (1900) clearly listed both sexes under the name of H. weyersi, and thus there should have been two or more syntypes of H. weyersi. In our search for type specimens of H. weyersi, we found a male type with a handwritten Brenske label in ISNB but failed to Þnd the female that was mentioned in the original description. In addition to the handwritten label, there is another holotype label in red printing attached with the male type. However, the German coleopterist, Ernst Brenske, has never been known to use the term holotype for any new species he named. Accordingly, we conclude that the correct status of the name-bearing type deposited in the ISNB should be a lectotype which we designate here.
With the exception of the type specimens, there is only one additional female specimen known to us collected near the type locality in the 1900s deposited in the BMNH. It seems that M. weyersi has a narrow distribution. Keith and Li, 2005 (Figs. 30 and 35, 40, 45, 50, 55, 60, 61) Melolontha javanica Keith and Li, 2005 : 2 (holotype in ISNB).
Melolontha javanica
Diagnosis. M. javanica resembles M. weyersi and can be distinguished from it by the following combination of characters: apex of clypeus slightly concave medially, making lateral angle weakly protrudent; basal segment of antenna distinctly swollen apically; basal half of pronotal midline shallowly punctate in a broad area; apex of mesometasternal process usually with 1Ð3 longitudinal notches in front of mesometasternal suture; setae on ventral surface of metafemora moderately longer and dense; male genitalia shown as Figs. 45 and 50, 55, 60. Description. Male (Fig. 30) . Length 21.6 Ð24.3 mm, width 9.5Ð11.0 mm. Head, venter and legs reddish brown, pronotum, scutellum and elytra light olive green. Head: Clypeus rectangular, base as wide as apex, apex perpendicularly reßexed, moderately trisinuate in frontal view, middle broadly convex with lateral angles equally protuberant, clypeal surface densely and evenly punctate, punctures large, each bearing a short, robust, semierect seta, setae light brown; clypeofrontal suture complete; center of frons moderately convex, sparsely setose, setae longer than those on clypeus, side of eyes densely setose, setae whitish, overlapping, lanceolate; sides slightly narrowed making eyes seem larger. Antenna 10-segmented with seven-segmented club; lamellae curved slightly outwardly, Ϸ2.50 Ð2.78 times as long as stem, Þrst basal segment distinctly swollen apically, apical segment not elongate, subequal in length to second segment. Labrum symmetrically bilobed, each lobe moderately developed. Mentum slightly concave centrally, surface almost glabrous with only a few, scattered setae. Maxillary palpus with apical palpomere longer than combination of palpomeres 2Ð3, apical segment spindle-like. Ocular canthus covered with dense, whitish, lanceolate setae. Pronotum: Form transverse, widest at middle, basomedially protuberant posteriorly. Surface densely to conßuently punctate in narrow band along lateral margin, each puncture with a tiny, brownish seta; broad, white maculation consisting of whitish, lanceolate setae on sides of midline, maculation longitudinal and gradually decreased basomedially; center of pronotal disc almost glabrous, basomedially punctate with setiferous punctures moderately distributed; serration of lateral margin moderately developed anteriorly, basal half of margin with complete and board bead. Scutellum oval, surface shallowly punctuate, moderate in density, each usually with a whitish, scale-like setae. Elytron: Broadest at base. Costae 1Ð3 (costa 1 is sutural costa) glabrous and well developed, costae 2 and 3 broadly fused on apical umbone, costa 4 weakly developed, barely observable; outer margin of costa 1 with row of whitish, scale-like setae. Intervals glabrous, with sparse, whitish, lanceolate setae scattered in posterior half. Posthumeral and three basal patches composed of overlapping, whitish, lanceolate setae, posthumeral patch oval, apical area of elytron steeply depressed below plane of disc with dense, brownish setae, size of setae gradually becoming smaller apically. Epipleuron setose in band along posterior half, whitish setae gradually becoming brown apically. Humeral umbone moderately swollen. Pygidium (Fig.  35) : Width 1.45Ð1.56 times length. Disc either side of middle slightly depressed, surface covered with dense, whitish brown, short setae, setae evenly distributed or moderately scattered along midline; apex broadly rounded. Venter: Thorax setose except for mesometasternal process; mesometasternal process well developed, usually with 1Ð3 logitudinal notches in front of mesometasternal suture (Fig. 40) , apex reaching posterior margin of procoxae, robust in lateral view. Abdominal sternites 1Ð5 each with a lateral, triangular maculation consisting of yellowish brown, scale-like setae, maculation on sternite 6 nearly obsolete; abdominal surface moderately setose, setae tiny, whitish brown, becoming yellowish brown, lanceolate and becoming slender medially, transversely distributed with scattered, longer setae; sternites 2Ð5 weakly fused medially, suture well deÞned. Legs: Protibia bidentate laterally, apical tooth acute; tarsal claws symmetrically unidentate, abruptly curved apically, with a small vertical tooth at base. Femora of front and middle legs transversely ßattened, surface densely clothed with long, slender, brown setae; posterior femur stouter, with shorter, robust, moderate dense setae; dorsal surface of all tibiae and tarsi moderately clothed with pale, white, scale-like, short setae; mesoand metatibiae with two elongate, apical spurs, mesotibial spur slightly shorter than length of mesotarsomere 1, outer spur of metatibia distinctly longer than metatarsomere 1, inner spur subequal in length to metatarsomere 1. Genitalia (Figs. 45 and 50, 55, 60) : Parameres moderately asymmetrical, ventroapical process of right paramere acuminate apically with top roundly protuberant when viewed laterally; lower surface of both apical processes with scattered, tiny setae in caudal view; basal piece subequal in length to paramere.
Female. Similar to male, differing in the following characters: overall body shape more robust, length 27.0 Ð28.5 mm, width 12.4 Ð13.6 mm; apex of clypeus indistinctly reßexed; antennal club shorter than combined length of basal segments 1Ð 4; mesometasternal process longer and more robust, reaching anterior margin of procoxae; metafemur stouter.
Type Material Examined. Holotype (, Mt. Gumetir, E. Java, Indonesia, XI-1999, col. Minetti (P) (ISNB). Allotype &, near Jember, E. Java, XII-1990, col . Matsumoto (P) (ISNB).
Other Specimens Examined. same data as the holotype (paratype (, col. D. Keith); Banyuwangi, EJava. November 1987 (P)(2((, CCLI); Jember, E. Java, DEC. 1992 (P)(1(, CCLI); Indonesia: E. Java, Bumitir (P)(1(, CCLI); Jember, E. Java, 7-X-1983 (H) (1(, NSMT); Mt. Gumitir, E. JAVA, JAN 2001.
(1(, CCLI).
Distribution. East Java (Fig. 61) . Remarks. Compared with its morphologically closest relative M. weyersi in Sumatra, M. javanica is a species with a stable population inhabiting the montane areas of eastern Java. Adult activity is from November to March. This is the only species within the group that has its adult activity lasting over Þve months.
